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to dine tor uyeiii" In)lu t m* vat. These indi- 
cations refer both to uusulphomtted and 
sulphouated products, specific* mention 
being- made of rlie copper. inVkei and iron 
complexes. Iu reality, unsulphonaled 
caliper and nickel pht ha locya nines have 
no vat ting properties. Sul phonal ion pro- 
ducts thereof ale c.ipuhie uf being vulted 
but do not dye the fibre from the vat to 
any material extent. Cnsuiphonated as 
well as sulphuuuted iron pM hulocyauine*. 
are capable uf use as vat dyes, also exhibit 
some affinity to the fibre. Iiul yield unsatis- 
factory shades. 

It has now been found that eobalt 
plil ha loeva nines arc Fur superior to all 
•iiher out lialocya ui lies ;is> r ui us vat ting 
properties are concerned, (.'oiitrary to the 
uuMihsti luted copper and nickel com- 
plexes the uusubstituted cobalt phlhalo- 
i-yauiiie is capable of use ;i s 11 vat dye and. 
••11 dyeing 1 nun tin- vat. yields essentially 
clearer shades than the irou complex. The 
properly c 1 r yattiujr and yielding clear 
vr.l table flyeiiifr, on u-xtiles from ihc ca* 
* n is not restricted to the unsubat ituted cobalt 
jdiihaloryatiiu". Accord i tig (c, th v present 
iiiv. iilioii. I he aitov- j.|i.pcr:i.«< in a larger 
vxii nl are met with tho.M* suh.M it ut ion pro- 
duct:* of cobalt philmlocyaiiine the hydro- 
•io j.Jiilic prnp.i.y ..j" which has been 
increased by sub*4il mho, For accom- 
pli -hi ntr ihi- :••!(•■;. Mtl.oilu, uts of 
different kinds may b<- used, for instance, 
sulphouic iicid groups, sulphonniuide 
60 un.up.N Mhe nitrogen of which mav he 
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sulphophthalic acid, 4-methoxypthaiic 65 
aoul. 4-nitro phthalic acid, or other hydro- 
plane substituted (/-diearboxylio acids or 
the tuuctional derivatives thereof. As a 
matter of fact, besides such substituents 
a.s increase the hydrophilic property, the 70 
cobalt pnthalooyaumes may also contain 
suiistituents which exert the coutrarv 
cdfect, provided however, that there are 
sufficient hydrophilic substituents in 
order to accomplish at least a higher 76 
hydrophilic character than in the case of 
unsubstituted cobalt phthulocyanine. All 
these substitution products haw "eneraliv 
better rutting properties than the unsub- 
stituted cobalt phthalocyuuiue itself. This 80 
Js true with the reservation that the 
number of hydrophilic groups must not 
be so hicrh as to render the products easily 
soluble tu water as otherwise the affinity 
lor the fibre of the vatied product will be 85 
impaired. 

The present invention also comprises 
the application of cobalt phthalocyanines 
with increased I, .ydrophilie properties in 
admixture with the unsubstituted eobalt 90 
phthaloeyuunte or with cobalt phthalo- 
cyamiics coulaiuiiig- ijrjiiT substituents 
It has been found that even small amount < 
01 hydrophilje eobaJt phthulocyanines 
\mII 00 to eouvt r; larger .imouuts uf mm- 5:. 
hyur.iphiJic eobalt. phthalocyanines with 
poor valt in- properties into a state in 
whn-1, they rxi.ihil exceJhi.t ratling p,,,. 
perlies. Such mixtures may be obtained 
in a simple maimer, for instance, by start- «utj 
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PROVISIONAL SPECIFICATION 
Improvements in and relating to Vat Dyestuff s 



We. Fakbknfabhikecc Bayer, a German 
Company, of 22c, Lreverkusen-Bayerwerk, 
Germany, do hereby dec hi re the nature 
of this invention to be as follows : — 
6 The present invention relates to the use 
of certain phthalocyanines as vat dye- 
stuffs. 

The phthalocyanines which are dis- 
tinguished by clear shades and excellent 

10 fastness properties have been used for 
pigmenting, as substantive dyestufEs and 
a s dyestuffs for lake-making. In British 
Specification No. 322,169 some indications 
are given of phthalocyanines being suit- 

15 able for dyeing from the vat. These indi- 
cations refer both to unsulphonated and 
sulphonated products, specific mention 
being made of the copper, nickel and iron 
complexes. In reality, unsulphonated 

20 copper and nickel phthalocyanines have 
no vatting properties. Sulphonation pro- 
ducts thereof are capable of being vatted 
but do not dye the fibre from the vat to 
any material extent. Unsulphonated as 

2*5 well as sulphonated irou phthalocyanines 
are capable of use as vat dyes, also exhibit 
some affinity to the fibre, but yield unsatis- 
factory shades. 

It has now been found that cobalt 

30 phthalocyanines are far superior to all 
other phthalocyanines as far as vattiug 
properties are concerned. Contrary to the 
unsubstituted copper and nickel com- 
plexes the unsubstituted cobalt phthalo- 

35 cyanine is capable of use as a vat dye and, 
on dyeing from the vat, yields essentially 
clearer shades than the iron complex. The 
property of vatting and yielding clear 
valuable* dyeings, on textiles from the> vat 

40 is not restricted to the unsubstituted cobalt 
phthalocyanine. According to the present 
invention, the above properties to a larger 
extent are met with those substitution pro- 
ducts of cobalt phthalocyanine the hydro- 

46 philic property of which has been 
increased by substitution. For accom- 
plishing this effect, substituents of 
different kinds may be used, for instance, 
sulphonic acid groups, sulphonamide 

5U groups (the nitrogen of which may be 
[Price 2/8] 



mono- or disubstituted by aikylaryl- or 
aralkyl radicals), sulphinic acid groups, 
carboxylic acid groups, carboxylic amide 
groups, cyano croups, hydroxy groups, 
alkoxy groups, mercapto groups, alkyl- 65 . 
mercapto groups, nitro groups, amino 
groups, or acvl amino groupB. These 
groups may be introduced into the cobalt 
phthalocyanine as usual, i.e. either sub- 
sequently to complex formation or in the 60 
course of preparing the. complex by start-' 
ing from phthalic acids, .phthalonitrilesor 
other phthalocyanine starting materials 
containing such substituents, e.g. 4- 
aulphophthalic acid, 4-methoxypthalic 65 
acid. 4-nitro phthalic acid, or other hydro- 
phiiic substituted tricarboxylic acids or 
the functional derivatives thereof. As a 
matter of fact, besides such substituents 
as increase the hydrophilic property, the 70. 
cobalt phthalocyanines may also contain 
substituents which exert the coutrary 
effect, provided however, that there are 
sufficient hydrophilic substituents in 
order to accomplish at least a higher 75 
hydrophilic character than in the case of 
unsubstituted cobalt, phthalocyanine. All 
these substitution products have generally 
better vatting x^roperties than the unsub- 
stituted cobalt phthalocyanine itself. This 80 
is true with the reservation that the 
number of hydrophilic groups must not. 
be so high as to render the products easily 
soluble in water as otherwise the affinity 
for the fibre of the vatted product will be 85 
impaired. 

The present invention also comprises 
the application of cobalt phtlialocyanines 
with increased hydrophilic properties in 
admixture with the unsubstituted cobalt 90 
phth a lo cyanine or with cobalt phthalo- 
cyanines containing other substituents. 
It has been found that even small amounts 
of hydrophilic cobalt phthalocyanines 
will do to convert larger amounts of non- 95 
hydrophilic cobalt phthalocya nines with 
poor vatting properties into a state in 
which they exhibit excellent vatting pro- 
perties. Such mixtures may be obtained 
in a simple manner, for instance, by start- i(J0 
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ing the cobalt phthalocyanine synthesis 
from a preponderant amount of phtlialic 
acid in admixture with a small amount 
of hydrophilic substituted phthalic acids. 
Another possibility of preparing such 
dyestuff mixtures consists in subsequently 
introducing small amounts of hydrophilic 
substituents into the phthalocyanine mole- 
cule, e.g. by sulphonation. 

Among the various combinations of 
cobalt phthalocyanines with hj-drophilic 
groups and such without hydrophilic 
groups as described in the foregoing para- 
ik ffJ ??P' mixtures of the unsubstituted 
cobalt phthalocyanine with low sul- 
phonated cobalt phthalocyanines are of 
the greatest importance. In the prepara- 
tion of such cobalt phthalocyanine sul- 
on P honic acids care mu st be taken that, as 
tar as possible, only monosulphonic acids 
will be obtained. Such mixtures may be 
prepared either by cautiously sulphdnat- 
irig cobalt phthalocyanine or by starting 
the phthalocyanine synthesis from a mix" 
-co ture of smaller amounts of sulphophthalic 
acid with larger amounts of phthalic acid 
Mixtures thus obtained may be blended 
with unsulphonated cobalt phthalocyanine 
nt\ ?Vx S to the desired degree of solu- 

30 bility. The best results are obtained from 
combinations of sulphonated cobalt 
ptithalocyamne and unsulphonated cobalt 
P r;r a i yaniue in which the cobalt 
phthalocyanine sulphonic acids are pre- 
sent m an amount of 15—40% bv weight 
(calculated as monosulphonic acid). 

In these mixtures, sulphonic acid 
groups can be replaced with a similar 
effect by alkylamino groups. 
40 Cobalt phthalocyanine and the various 
hydrophilio substitution products men- 
tioned above as well as the combinations 
described in the foregoing will dye cellu- 
lose fibres according to the methods 
4u usually applied to vat dyestuffs. In 
general, the best affinitv is reached when 
dyeing from the hot vat. Many cobalt 
phthalocyanines are capable of being 
vatted even in a weakly alkaline medium, 
lor instance, in the presence of 
ammonia and, therefore, may also be 
used for dyeing animal fibres from the 
vat. 

, The following examples illustrate the 
invention without being restricted thereto, 
the parts and percentages bein<r bv 
weight. 

Examples A — C describe various dyeing 
processes whereas Examples 1—22 refer to 
the preparation of various dyestuffs to bp 
used for such dyeing processes. 
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100 parts of a cobalt phthalocyanine 15 
paste (corresponding to 1 part of the 100°' 
dyes tuff) are added to 650 parts of wat el- 
and 9.5 parts of concentrated caustic soda 
solution (38° Be; of 50° C. 44 parts of 
sodium hydrosulphite solution (1:10 dis- TO 
solved m water) are caused to reaot with 
the above mixture for 15 minutes at 50* G 
208 parts of Glauber's salt solution (1:10 
dissolved in water; are then added and 50 
parts of cotton are dyed in the usual 76 
manner at 50° C. for one hour. After 
lifting the cotton is squeezed oft and huno- 
m the air for 10 minutes; it is rinsed in 
cold water, the dyeing is treated with 
dilute sulphuric acid (3.7 parts per 1000 
parts of water) and it is rinsed once more 
* il . T M d yeiaff is then washed 

inn 011 Wlti Marseilles soap (2 parts 
per 1000 parts of water), rinsed and dried. 
■Bull, blue to ^reen, olive-green or grey S5 
shades ar e obtained. 

Example B. 

Qft- i- Da on ° f P u * tic solution o* 

38 Be, 20 parts of a paste of a cobalt 
phthalocyanine 1 : 100 (corresponding to 90 
0.2 part) and 8.8 parts of a sodium hydro- 
sulphite solution (1 part dissolved per 10 
parts of water) are added to 170 parts of 
water of 60* C After 15 minute, 10 part- 
of cotton are dyed therein in the usual 95 
manner and, after hanging in the air, it is 
aftertreated as described in Example A. 
lins process can be modified by increasing 
the quantity of caustic soda solution bv 
b.lo parts and by adding 42 parts Jf 100 
Glauber s salt solution (1 part per 10 
parts of water). 

Example C. 
Describes the nronesa of a vat rlyeinjr 
on wool: — * ^ 

°*?i pa it . of a ^balt phthalocyanine 
capable of being easily vatted (for instance 
the dyestuft obtained according to 
Example 22) is vatted by means of 1.8 
parts of concentrated ammonia (25%) and 110 
U.(o part of sodium hydrosulphite in P0 
parts of water at about 75° C. The vat 
is then filled up to 500 parts by adding 
water. 10 parts of wool are dyed in this 

liquor m the usual manner at 51 52° C 115 

for 1 hour. After lifting and wringing 
out the wool is hung in the air for 20 
minutes rinsed with water and treated 
with dilute acetic. acid (5.5 parts of glacial 
acetic acid per 1000 parts of water), rinsed 120 
and dried. Dyeings of .sood fastness pro- 
perties are obtained. 



m Example A. 
Describes the vat dyeing with cobalt 
phthalocyanine vat dyestuffs on cotton ; — 



Example 1. 
describes the preparation of a mixture 
capable of being- easily vatted of a cobalt 125 
phthalocyanine sulphonic acid with cobalt 
pntnalocyanine : — 



with good, vatting properties from cobalt 
phthalocyanine and phosgene: — 

10 parts of cobalt phthalocyanine are 
added at 120—130° C. to 100 parts of a 
0 mixture of aluminium chloride and sodium 
chloride (7:1). Phosgene is introduced 
at IjO — 155 C. As soon as a sample of 
the mix is capable of being readily vatted 
but not yet soluble in dilute caustic -soda 
10 solution or only slightly soluble, the 
reaction is stopped and the dyestufi: is 
isolated as usual. The dyestuff may either 
be used directly for vat dyeing or, 
it af ^ r . dr yj n £ and Pasting from sulphuric 
lo acid, in the presence of the same amount 
of cobalt phthalocyanine. In the latter 
case, somewhat redder and fuller shades 
are obtained. 

ExAMPI/D 7. 

20 A mixture of : — 

5.55 parts of phthalic acid anhydride 
0.53 of trimellitic acid 

1.87 of cobalt sulphate (83%) 

1.177 of ammonium chloride 
26 14.5^ „ of urea, and 

0.17 part of ammonium molybdate 
is gradually added to 16.8 parts of nitro- 
benzene of 180° C. The melt is further 
heated at 180° C. for 6 hours while stir- 
30 ring. The dyestufi is recovered and puri- 
fied as described in Example 2. The dye- 
stuff thus obtained dyes cotton from an 
olive-coloured vat full, clear, blue shades 
of good fastness to water and excellent 
35 fastness to light. 

Example 8. 
Describes the preparation of a dyestufi: 
with cood vatting properties from cobalt 
phthalocyanine and phthalic anhydride. 
40 A mixture of : — 

1 part of cobalt phthalocyanine 

2 of anhydrous aluminium 

chloride, and 
10 „ of phthalic anhydride 
45 is heated up to 210° C. for about 45 
minutes until the reaction product 
exhibits good vatting properties. 

The working up of the mixture can be 
performed either m an acid or in an alka- 
50 line medium. The dyestufi: dyes cotton 
from the vat full, greenish-blue shades . 

Example 9. 
A mixture of : — 

8.5 parts of 4-bromophthalic anhy- 
55 dride 

3.05 of phthalimide - 4 - sulpho- 

methylamide 
2,35 of cobalt sulphate (83%) 

1.25 of ammonium chloride 

GO 12.00 „ of urea, and 

0.2 part of ammonium molybdate 
is gradually added while stirring to 22 
parts of trichlorobenzene of 180° C. and 



the melt is further heated at ISO* C. for 
about 6 hours. t>6 

On procedinn- a« described in Example 2 
a cobalt phthalocyanine is obtained which 
after pasting dves cotton from an olive- 
coloured vat full, greenish shades. 

Example 10. 7\) 

Gu proceeding according to Example- 3 
replacing, however, 2.26 parts of phthalil 
mide-4-isulphamide by a n equivalent 
amount of 4-nitrophthalic acid there is 
obtained a dyestufi which dyes cotton from 75 
the vat full, greenish-blue shades of good 
fastness to water and very good fastness to 
light. 

Exampi^s 11. 

A mixture of : — gjj 

16.9 parts of 4-nitrophthalic acid 
3.1_ ,, of cobalt sulphate (83%) 

^ 2.35 ,, of ammonium chloride 

29. 0_ ,, of urea, and 
0.35 part of ammonium molybdate 85 
is gradually added wliile stirring to 42.5 
parts of trichlorobenzene at 180° O. and 
the melt is further heated at 180° C. for 
6 — 7 hours. 

On proceeding as described in Example 90 
2 there i 8 obtained 4.4 1 .4".4 111 -tetranitro- 
cobalt phthalocyanine in a good yield 
which dyes cotton from a yellow-coloured 
vat very full-olive-green shades, the nitro 
groups being converted thereby into amino 95 
groups. The dyeings whicli are distin- 

fuished by very good fastness to light can 
e diazotized on the fibre and can be 
reacted in the usual way with coupling 
components, very full, olive-green to dark 10(1 
green dyeings of very good fastness to 
light and excellent fastness to water bein<>- 
obtained thereby. ° 
Example 12. 
A mixture of: — ^y 0 
6.00 parts of 4-acetyiamino-phthalic 
acid 

1.26 „ of cobalt sulphate (83%; 
0.78 of ammonium chloride 

9.8 of urea, and ^y 

} p £ rt of pnraonium molybdate 
is gradually added while stirring to 21 6 
parts of nitrobenzene at 180° C. and the 
" furtl ^r heated while stirrin^ at 
180 C. for 6 hours. On preceding as 115 
described in Example 2 a cobalt phthalo- 
oyanine is obtained which, after pastiuo-, 
dyes cotton from an olive-green coloured 
vat bluish-green shades of excellent fast- 
ness to light. 

Example 13. 
A^ mixture of ; — 
7.36 -parts of 4-inethoxyphthalic acid 
1.87 of cobalt sulphate (88%) 

1.17 of ammonium chloride jo* 

0.17 part of ammonium molybdate 
and 

14.5 parts of urea 



704,231 



3 



1.6 parts of cobalt phthalocyanine are 
gradually added while stirring* into 20 
parts of 10% fuming sulphuric arid at 
room temperature. The green solution 
5 thus obtained is heated for about 4 hours 
at 35 — 38° C. until a sample which has 
been washed neutral with water begins to 
dissolve on heat inn; with pyridine water. 
This degree of sulphonation is reached 
10 when about 2.7 — 2.9% of sulphur have 
entered the molecule of the cobalt phthalo- 
cyanine. When this point is readied sul- 
phonation is stopped and the solution is 
diluted below 40° C. with 36 parts of 

16 sulphuric acid of 66° Be. When the solu- 
tion shows only a small amount of free 
S0 3 , 2.4 parts of cobalt phthalocyanine 
are added below 25° C. and, as soon as dis- 
solution is completed, the whole is stirred 

20 into about 400 parts of ice water. The 
precipitated dyestuff is filtered off and 
washed with hot water. The product dyes 
cotton from an olive coloured vat full, 
clear grenish-blue shades which are dis- 

25 tinguished by excellent fastness to light. 
A vat dyes tuff of equal dyeing proper- 
ties is obtained by heating 20 parts «;i 
cobalt phthalocyanine in 150 parts of 10% 
fuming sulphuric acid at 45 — 48° C. for 

30 2 — 3 hours until a sample which has been 
washed neutral with water can easily be 
vatted with sodium hydrosulphite ' and 
dilute caustic soda solution. If this is not 
the case, further 10 — 20 parts of 20% 

36 fuming sulphuric acid have to be added. 
The dyestuft: is precipitated by stirring the 
solution into ice water and washing the 
precipitate wilh hot water. 

ExAiIPI/E 2. 

40 Describes the preparation of a cobalt 
phthalocyanine with good vatting pro- 
perties from phthalic acid anhydride and 
sodium 4r-sulphophathalate. 
A mixture of : — 
46 10.36 parts of phthalic acid anhydride 
2.86 of sodium 4-sulphophtha- 

late 

3.74 „ of cobalt sulphate (83%) 
2.34 ,, of ammonium chloride 
60 29.00 „ of urea and 

0.34 of ammonium molybdate 

is gradually added to 24 parts of nitro- 
benzene at 180° C. and the melt is further 
heated at 180° C. for about 6 hours. About 
66 GO parts of volume of methanol un- 
stirred into the melt white hot. The dye- 
stuff thus obtained is filterd off by suction 
and washed with methanol. By boiling 
with dilute hydrochloric acid, filtering off 
GO by suction and washing with water the 
impurities are removed from the dyestuff. 
After drying about 19. S parts of a cobalt 
phthalocyanine are obtained which, after 
redissolving from sulphuric acid mono- 



hydrate, dyes cotton from an olive coloured 65 
vat full, clear, blue shades of excellent 
fastness to light. 

ExAiiP-Lii 3. 
A mixture of : — 
4 44 parts of phthalic acid anhydride 7D 
2.26 of phthalimide-4-sulpha- 

mide 

1.55 of cobalt sulphate (83%; 

1.18 ,, of ammonium chloride 
14.5 tJ of urea and 76 
0.18 part of ammonium molybdate 
is gradually added to 21.2 parts of tri- 
chlorobenzene and the melt is further 
heated at 180° C. for 5 — 6 hours. On pro- 
ceeding as described in Example 2 a cobalt cSU 
phthalocyanine with good ratting proper- 
ties is obtained which dyes cotton full, 
very clear, blue shades of excellent fast- 
ness to li^t. The colour of the vat is 
olive. 85 
Example 4. 
A mixture of : — 

11.1 parts of phthalic acid anhydride 
6.1 of phthalimide - 4 - sulpho- 

methylamide 90 
4.7 of cobalt sulphate (83%; 

2.5 of ammonium chloride 

24.0 of urea, and 

0.4 part of ammonium molvbdate 
is gradually added to 44 parts- of trichloro- 95 
benzene of 180° C. and the melt is further 
heated at ISO' C. for about 6 hours. On 
proceding as described in Example 2 a 
cobalt phthalocyanine is obtained which 
after pasting from a mixture of sulphuric 100 
acid monohydrate and chlorosulphonic 
acid (5 : 1), dyes cotton from a yellow- 
olive coloured vat full, blue shades of good 
fastness to water and excellent fastness to 
light. 105 
Exaaipjce 5 
A mixture of : — 
8.88 parts of phthalic acid anhydride 
5. OS of phthalic acid-4-sulpho- 

dimethylamide 110 
3.74 of cobalt sulphate (83%) 

2.34 of ammonium chloride 

29.00 of urea, and 

0.34 part of ammonium molybdate 
is gradually added to 24 parts of nitro- 116 
benzene of 180° C. and the melt is further 
heated at 180° O. for about 6 hours. 

On proceeding as described in Example 
2 a cobalt phthalocyanine is obtained 
which, after pasting from a mixture of 120 
sulphuric acid monohydrate and chloro- 
sulphonic acid (5 : 1), dyes cotton from a 
yellow-olive coloured vat full, greenish- 
blue shades of excellent fastness to light 
and good fastness to water. 125 

Example 6. 
Describes the preparation of a dyestuff 
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is gradually added while stirring to 22 
parts of triclilorobenzene at 180* C. 
Thereupon, the dyestui? is recovered and 
purified as described in Example 2. 
5 4.4 1 .4 n .4 lll -tetramethoxy cobalt phtha- 
locyanine thus obtained dyes cotton from 
a yellow-olive coloured vat full, clear 
turquoise blue shades of excellent fastness 
to light and very good fastness to water. 

10 Example 14. 

Describes the preparation of a dyestuff 
with good vatting properties from cobalt 
phtliaiocyanine and sulphur chloride. 
Starting at 60° C, 4 parts of cobalt 

15 phthalocyanine are added to a mixture of 
12 parts of anhydrous aluminium chloride 
and 24 parts oi suipnur chloride, tUe tem- 
perature being raised thereby to 60° C. 
The temperature is kept at 60° C. until a 

20 sample treated with sodium hydrosulphite 
and dilute caustic soda solution yields a 
clear, olive- brown vat, this stage being 
achieved after about 3 hours. The green- 
ish-blue, vat dyestuh' can be separated, 

25 for instance, by introducing the reaction 
mixture into dilute hydrochloric acid. 
The dyestuff is filtered oif by suction and 
washed with, water. 

For further purification the paste of the 

30 crude dyestuft is extracted with sodium 
sulphide solution, a small amount of a 
greenish-blue dye-stuff being dissolved 
thereby besides sulphur. The insoluble 
blue dyestuif is filtered off, washed with 

35 water and dried, and can be used directly 
for dyeing from the vat." 

Example 15. 
A mixture of : — 

13.32 parts of phthalic anhydride 
40 6.33 ,, of 4-nitrophthalic acid 

5.6 of cobalt sulphate (83%) 

3.51 tJ of ammonium chloride 
43.5 ,, of urea, and 
0.51 part of ammonium molybdate 
45 is added while stirring to 52.5 parts of 
nitrobenzene at 180° C. and the whole is 
iurther heated while stirring at 180° C. 
for 5 — 6 hours. On proceeding as described 
in Example 2, 4^mononitro cobalt phtha- 
60 locyanine is obtained which, in the usual 
way, is converted on reduction with 
sodium sulphide into 4-monoamino cobalt 
phthalocyanine and, at last, into 4-mono- 
mercapto cobalt phthalocyanine by diazo- 
56 tizmg and treating the diazonium com- 
pouna with potassium thiocyanate and 
saponifying. 4 - inonomercapto cobalt 
phthalocyanine dyes cotton from a yellow- 
olive coloured vat full, green to blue 
60 shades of -excellent fastness to light. 
Example 16. 
On proceeding according to Example 15 
starting, however, from 8.88 parts of 



phthalic anhydride and 12.66 parts of 4- 
nitrophthalic acid, 4.4 1 -dimercapto cobalt 66 
phthalocyanine is obtained which, dyes 
cotton from the vat full, blue . to green 
shades. 

Example 17. 
On proceeding according to Example 15 70 
starting, however, from 4.44 parts of 
piithaiic anhydride and 18.99 parts of 4- 
nitrophthalic acid, 4.4 I .4 u -trimercapto 
cobalt phthalocyanine is obtained which 
dyes cotton from a yellow-olive coloured 75 
vat bright, full, bluish-green shades of 
excellent fastness to light. 

Example 18. 
Un proceeding according to Example 15 
leaving out, however, phtnalic annydride 80 
and using 25.32 parts of 4-nitropUthaiic 
acid, 4.4\4 ll .4 ni -tetranitrocobalt pnthalo- 
cyanine is obtained. 4.4 1 .4 11 .4 111 -tetra- 
niercaptocobait ; pJithalocyunine obtain- 
able therefrom dyes cotton from an ohve 85 
coloured vat greyish- green sh-aues which, 
on after-treating with biciiromate in 
acetic acid, turn fully grey, the fastness 
to water being 1 very good. 

Example 19. 90 
A mixture of : — 

4.84 parts of dipheny 1-3. 4-dicar boxy lie 
acid 

4.80 „ of phthalimide-4-sulpho- 

methylamide 95 

1.84 „ of cobalt sulphate (83%) 

0.98 part of ammonium chloride 

9.44 parts of urea, and 

0.16 part of ammonium molybdate 
is introduced while stirring into 17.6 parts 100 
of trichloro benzene at 180* C. and the 
dyestuft is recovered and purified as 
described in Example 2. The cobalt d ve- 
st uff thus obtained dyes, after pasting 
from ethyl sulphuric acid, cotton from a 105 
yellow-olive coloured vat full, greenish- 
blue shades. 

Example 20. 
A mixture of : — 
3.68 parts of 4-methoxyphthalic acid 110 
4.84 „ of diphenyi - 3.4 - -dicar- 

boxylic acid 
1.87 „ of cobalt sulphate (83%) 
1.17 ,, of ammonium chloride 
14.5 „ of urea, and 115 
0.17 parf of ammonium molybdate 
is introduced while stirring into 22 parts 
of trichlorobenzene at 180 B C. and the 
melt is further heated while stirring at 
180° C. for 5 — 6 hours. On proceeding as 120 
described iu Example 2 a cobalt phthalo- 
cyanine is obtained which, after pasting 
from ethyl sulphuric acid, dyes cotton 
from a yellow-olive coloured vat clear, 
full, greenish-blue shades of good fastness 125 
to water and excellent fastness to light. 
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Example 21. 
A mixture of: — 
4U.0 parts of benzophenone 
4.53 



10 



3.84 
1.62 



of antnraquinoue^^-car- 
bonyl - 4 1 - amino-3.4-di- 
cyanodiphenyl (prepared 
from 4 1 - amino - 3.4 - di- 
cyanodiphenyl and anthra- 

quinone-2-carboxylic acid 
chloride) 
of phthalodinitrile, and 
of deny dra ted cobalt 
chloride 

^ is heated after adding a small amount of 
Id pyridine at 240—245° C. for about 3—4 
un Ur nX« £ ite , r Motifs down to about 
T * C ' the melt ia diluted with 84 
P^rts o± methanol and the separated dye- 
stuff is filtered off by suction. By wash- 
i D °j , , methanol, boiling* with dilute 
hyarocliloric acid and boiling with *-di- 
chlorobenzene the dyestuff is obtained in 
a pure state. The dyestuff dyes cotton 
rtC ui° m a y ellow -t"*own coloured vat dear 
25 blue-gTeen shades of good fastness to 
water. 

Example 22. 
Describes the preparation of a dyestuff 
especially suitable for wool v at dyeing-. 



A mixture of : 
22 parts of nrea 
IS 
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3-8 „ 
1.8 „ 
0.25 part 



of condensation product of 
4-amiuophthalimide aud 
the chloride of trimethyj- 
annno acetic chloride 35 
of cobalt sulphate rfc>3'V.) 
of ammonium chloride' 
of ammonium molvbdare 
and 

2.2 parts of beuzamide 40 
is introduced at ISO 3 C. into a stirrine 

vessel and the melt is stirred at 180 185^ 

C. for 2—3 hours. The mell being still 
m a warm condition is diluted with 440 
parts of water, acidified with hydrochloric 45 
acid and the dyestuft thus obtained is 
salted out by adding- 1060 parts of 
common salt solution. The dyestuff can 
be purified by dissolving- once more in 
dilute hydrochloric acid and salting* out ;,u 
with common salt and is soluble in dilute 
mineral acids with a bluish-green colour. 

Dated this 12th day of November. 1948 
CARPMAELS & RANSEORD, 
Agents for Applicants, 
24, ^Southampton Buildings, 
London, W.C2. 



COMPLETE SPECIFICATION 
Improvements in and relating to the use of Vat Dyestuffs 



We, Failb^fabriken Bayeji, a German 
Company, of 22c, Leverkusen-I3ayerwe r k, 

o5 Lrermany, do hereby declare the nature 
of this invention and in what manner the 
same is to be performed, to be particu- 
larly described and ascertained in and by 
the following- statement: — 

60 The present invention relates to the use 
of certain phthalocyanines as vat dye- 
stuffs. * 

The phthalocyanines which are distin- 
guished by clear shades and excellent fast- 
65 nesa properties have been used for pig- 
menting-, as substantive dyestuffs and as 
dyestuffs for lake-making In British 
Specification No. 322,169 some indications 
are given of phtlialoeyanines being suit- 
70 able for dyeing from the vat. These 
indications refer both to unsulphonated 
and sulplionated products, specific men- 
tion being made of the copper nickel and 
iron complexes. In reality, unsulpho- 
iS nated copper and nickel phthalocyanines 
have no vatting properties. Sulphonation 
products thereof are capable of being 
- vatted but do not dye the fibre from the 
vat to any material extent. Unsulphonated 
80 a* well as sulphonated iron phthalo- 
cyanines are capable of use as vat dyes, 
also exhibit some affinity to the fibre/but 
vield unsatisfactory shades. 

It has now been found * that cobalt 



85 



90 



phthalocyauines are tur superior to all 
other phthaloL-yanines as far as vattin.r 
properties are concerned. Contrary to the 
unsubstituted copper and nickel complexes 
the unsubstituted cobalt phthalocyanine 
preferably in the presence of auxiiiurv 
agents, for instance, pyridine, or <di-j- 
hydroxyethylthioether, is capable of use 
as a vat dye and. on dyeing- from the vat 
yields essentially clearer shades than the 
iron complex. The property of vatting 96 
and yielding clear valuable dyeings on 
textiles from the vat not restricted to 
the unsubstituted cobalt phthalocyanines 
According to the present invention, the 
above properties to a larger extent are met 100 
with m those substitution products oi co- 
balt phthalocyanine the hydrophili c pro- 
perty oi which has been inerea<ied by sub- 
stitution. Tor accomplishing this effect, 
substituents of different kinds may be 105 
used, for instance, sulphonic acid groups, 
sulfonamide groups (the nitrogen of 
wincli may be mouo-or disubstituted by 
alkyl-, aryl- or aralkyl radicals;, sul- 
pJunic acid groups, carboxylic acid no 
"roups, carboxylic amide groups, cya no 
groups, hydroxy groups, aikoxy groups, 
mercapto groups, alkylmercapto groups, 
mtro groups amino groups, alkvlamino 
groups 1 or acylamino groups. TheVoduc- 115 
tion of some of tliese substituted cobalt 
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phthalocyanine dyestuffs is described and 
claimed in co-pending Application Xo. 
13341 / 52 (Serial No. 704,310) . All 
ese substitution products have gener- 

") ally better vatting properties than 
the unsubstituted cobalt phthalo- 
cyanine itself. This is true with the 
reservation that the number of hydro- 
philic groups must not be so high as to 

10 render th-e products easily soluble in 
water as otherwise the affinity for the 
fibre of the vatted product will be 
impaired. 

The present invention also comprises 
15 the application of cobalt phthalocyanines 
with increased hydrophilic properties in 
admixture with the unsubstituted cobalt 
pthalocyanine or with cobalt phthala- 
cyanines containing other substituents. It 
20 has been found that even small amounts of 
hydrophilic cobalt phthalocyanines will 
do to convert larger amounts of non- 
hydrophilic cobalt phthalocyanines with 
poor vattiug properties into a state in 
25 which they exhibit excellent vatting pro- 
perties. 

Among the various combinations of 
cobalt phthalocyanines with hydrophilic 
groups and such without hydrophilic 

30 groups as described in the foregoing para- 
graph, mixtures of the unsubstituted co- 
balt phthalocyanine with low sulphonated 
cobalt phthalocyanines are of the greatest 
importance. The preparation of such co- 

36 bait phthalocyanine sulphonic acids is des- 
cribed in co -pending Application No. 
13341/52 (Serial No. /04,310). The best 
results are obtained from combinations of 
sulphonated cobalt phthalocyanine and 

40 unsulphonated cobalt phthalocyanine in 
which the cobalt phthalocyanine sulpho- 
nic aciils are present in an amount of 15 — 
40% by weight (calculated as monosul- 
phonic acid). 

45 In these mixtures, sulphonic acid 
groups can b e replaced with a similar 
effect by allrylamino groups. 

Co bait phthalocyanine and the various 
hydrophilic substitution products men- 

60 tioned above as well as the combinations 
described in the foregoing will dye cellu- 
lose fibres according to the methods 
usually applied to vat dyestutfs. Iu 
general, the best affinity is reached when 

55 d veing from the hot vat. Many cobalt 
phthalocyanines are capable of being 
vatted even in a weakly alkaline medium, 
for instance, in the presence of ammonia 
and, therefore, may also be used for dye- 

60 ing animal fibres from the vat. 

The following examples illustrate the 
invention without being restricted thereto, 
the parts and percentages being by weight. 
The cobalt phthalocyanine dyestufis 

65 i ef erred to in these examples may be 



obtained according to Examples 1 — 5, 7, 
JO — 13, 15 — 18 and 22 of the accompany- 
ing provisional specification. 

Example A. 

Describes the vat dyeing with cobalt 70 
phthalocyanine vat dyestuifs on cotton: — 

100 parts of a paste of a cobalt phthalo- 
cyanine dye stuif (corresponding to 1 part 
of the 100% dyestuif) are added to 650 
parts of water and 9.5 parts of concen- 75 
trated caustic soda solution (38° Be) of 50° 
0. 44 parts of sodium hydrosulphite solu- 
tion (1 ; 10 dissolved in water) are caused 
to react with the above mixture for 15 
minutes at 50° C. 208 parts of Glauber's 8U 
salt solution (1 : 10 dissolved in water) are 
then added and 50 parts of cotton are 
dyed in the usual manner at 50° C. for one 
hour. After lifting the cotton is squeezed 
off and hung in the air for 10 minutes; it 85 
is rinsed in cold water, the dyeing is 
treated with dilute sulphuric acid (3.7 
parts per 1000 parts of water; and it is 
rinsed once more with water. The dyeing 
is then washed at the boil with Mar- 90 
seilles soap (2 parts per 1000 parts of 
water), rinsed and dried. Full, blue- to 
green, olive-green or grey shades are 
obtained. 

jlxampi^b B. 95 
4.1 parts of caustic soda solution of 38° 
Be, 20 parts of a paste of a cobalt phthalo- 
cyanine 1 : 100 (corresponding to 0.2 part; 
and 8.8 parts of a sodium hydrosulphite 
solution (1 part dissolved per 10 parts 100 
of water) are added to 170 parts of water 
of 60° C. After 15 minutes 10 parts of 
cotton are dyed therein in the usual 
manner and, after hanging in the air it is 
after treated as described in Example A. 105 
This process can be modified by increasing 
the quantity of caustic soda solution to 
6.15 parts and by adding 42 parts of 
Glauber's salt solution (1 part per 10 
parts of water). no 
Example C. 
Describes the process of a vat dying on 
wool. * 

0.2 part of a cobalt phthalocyanine 
capable of being easily vatted (for 116 
instance the dyestuff obtained according 
to Example 22 of the accompanying pro- 
visional specification is vatted by means of 
l.S parts of concentrated ammonia (25%; 
and 0.75 part of sodium hydrosulphite in 120 
120 parts of water at about 75° C. The 
vat is then filled up to 500 parts by adding 
water. 10 parts of wool are dyed in this 
liquor in the usual manner at 51—52* C. 
for 1 hour. After lifting and wringing ]£5 
out the wool is hung in the air for 20 
minutes, rinsed with water and treated 
with dilute acetic acid (5.25 parts of 
glacial acetic acid per 1000 parts of 
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water;, rinsed and dried. Dyeings of good 
fasteness properties are obtained. 

Having now particularly described and 
ascertained the nature of the said inven- 
5 tion and in what manner the same is to 
be performed, we declare that what we 
claim is : — 

1. A process for the manufacture and 
production of vat dyeings which consists 
10 in treating the material to be dyed in an 
alkaline vat with a vat dyestuff compris- 
ing- cobalt phthalocyanine or its sulphonic 
acid, sulphonamide. sulphinic acid, car- 
boxylic acid, carboxylic amide, cyano, 
16 hydroxy, allcoxy, mercapto, alkylmer- 
capto, nitro, amino, alhylamino and 
acylamino substitution products, water 
and a water-soluble reducing agent. 
2. A process, as claimed in claim 1 in 
20 which the vat dyestuf? comprises a mix- 
ture of a hydrophilic substituted cobalt 
phthalocyanine and cobalt phthalocyanine 
or a non-hydrophilic substituted cobalt 
ph thalo cy a nine . 
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3. A process for the manufacture and 25 
production of vat dyeings which consists 

in treating the material to be dyed in an 
alkaline vat with a vat dyestuff compris- 
ing a mixture of cobalt phthalocyanine 
sulphonic acids with substituted or un- 
substituted cobalt phthalocyanines con- 
taining about from 15 to 40 per cent by 
weight of cobalt phthalocyanine sulpho- 
uic acids calculated as lnonosulphonic 
acid, water and a water-soluble reducing 35 
agent. 

4. The process for the manufacture and 
production of vat dyeings substantially as 
described in. the Examples A — C. 

5. Materials dyed in the vat when 40 
obtained according to the process as 
claimed in claims 1 — 4. 

Dated this 20th day of October, 1949. 
CARPMAELS & KAXSFORD, 
Agents for Applicants, 
24, Southampton Buildings, 
Chancery Lane, London, W.C.2. 
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